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Abstract

“Separation and Analysis of Complex Substances” is a core course in chemistry and related disciplines,
covering key techniques such as distillation, extraction, chromatography, and crystallization. How-
ever, traditional teaching practices are often characterized by abstract theoretical instruction,
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fragmented experimental training, and insufficient integration with scientific research, which hin-
der students from developing systematic analytical abilities. In response to the demand for culti-
vating innovative talents in the new era, it is imperative to reconstruct the course teaching system
to enhance students’ learning interest and strengthen the development of their research literacy.
Based on teaching methodology reform and practical application value, this study explores an in-
novative teaching model that is student-centered, problem-oriented, and guided by scientific re-
search.

Keywords

Separation and Analysis of Complex Substances, Graduate Course Teaching, Innovation of
Teaching Model

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 5|8

(R B E M) BRARR —TTEMR BRI TAE o =R R R0 8 5 SR RN %0 B b
MLk iR AR, EZ I A B R B AT B, R MR i R B B R b S5 SR 5 1
Hobr. BEHE AT R IAE L AN BRI S o W 6 SR RSt e I IRAEAE R R A A 0 B 0 AT B AN R
RGN E N H . PR R DU 2R R B AR A RO B S R T N B2, R
SRR, AW Gk, SRSaRBEOR, FFE ARG NMABUCIE L, RS
AREIFEA T &M 20 RN S R BAES| S EMERON . REMDTBEAINITEE R AR
R HARET 5] R AT RGUM IR 52K BT AR B IEA,, RN EAR S dh AT A0 B 55 20
BT — BB BRI EORBR 2L, PR R S AL B AT i S VS SRR . AESLIEAE B, i W E
R R B S IR RSER A A N R KRB YENGRIATT, 5] S 225 A BLAR R U 52 ELEAN R 23 B8 5
FERE S RIRYE, BD EIRAE A F R REFAERAN F 24T B AR SRR 7 B ik i & B iR S R
W #eopsid e, FEERBEBEASERLEMNAIES, B HEE, KBRS Ia R
Bl AFEZ IR R, 3B SRTT 24X 7 B T e AR 1 R GTA IR

W BRI, AR B R R A AR RGN A AT AR SE BRI X, g I
LREIE M B M AR SE PR RN B8 77, LR SR D R R 2% 5 R RHT S B B e s B ik . £ 0TS
BN, ASCK WHCE T AT S IREEBLSE M E P AN A, RGRTT (MR 85 70 HT)
RIS A A B St Ae A AR
2. RERSHUNHFERR
2.1. BAEMENF B

B o B TR G A SO S B . @ SCIR TR SRR RS A Tl R ) 2
AEE, RO, R AR L BT R AR AT, TR ) E R R, BT,
KA R, FIAI RS B0kl 8 E e SCEM 7 I3 1] 2]

RGeS BH, HRAYEREMEERIR, AUEMICHR, EAS RIFRREICR, BAR
GIRAFEEE . SaHEEAE SLENN” FIRAMES, DEERT BHFE “ESLEk. N

DOI: 10.12677/ae.2026.164629 119 HaidtE


https://doi.org/10.12677/ae.2026.164629
http://creativecommons.org/licenses/by/4.0/

FACHE 55

FEYER IR AR, TS BRI DU B B R S M —— A0
SIRE AT SO S TR T R, AR R, IS T R
PERPAR RN R W0 57 00 B BB s, AR IR T A R H A sk

SET M T A AR, EEE DDA, DREE R, amiE SR ST B R A B HO Ly T Y
PR, s A EARAEBON QIR B, & B EOGEB KV R, BT R B BT B
57730, FEBIRAUE R K PT A 7 BT RN, AT IR RR AR, D R SR R T
BN, HASEHUEN E R 5T E R R 0 B AR RS, B AR L N A R IR
JRESRTE. B, RS2 AR AT SRR, WS R R U H SRR SR R A, DR IR
BAER A RRANRAE LR, BT DL SR, TR IE R R A SR BEAT SCIR T 7T, T 7T el
BRI R AE SO0 = A B R BUR A b, AR BRI E, BN B i R iR A
HICHZ o BEAh, AT DLIAR i A0 40 o A 1 T e 85 2 A AT D S 36 2 el 30 P 1) A IR A, o A K A i 2
bR R A AR SO A R AT I, B B0 A5 AN 788N R XA A 2R AE SE B
T W, AR5 RS A SR PR AR . B AT 5IN PBL (WTH 3052 20) (315 REIHHT A4S
BB, BOME A R 5 S PO SR R B RV AR EEAN R B I B, i 2 A A A R 1 )
AR IRBUNIR, et s], Rl REMEET B ORERRRIESE 4], 512 DUNDY AL, [
SRR B SEPR TR SHORAE R, B EIERT S, Wit R, SRR ERIE. 25
Al WRE BT OIAT, el /MAE B IR, Rt B R HoR 5 5 N AT AT,
BRI GAP S 5. BERE T FUE RIS 20 m, AR B AR S SR E IR R 5, K
B AR A B, fRAERT SRR T St ANEME L BRI AR T, IR R 2
IFEEORMELEE, RO EYE . TR SR F RIERE ), FAESEI “RREC” [« g i
7 A, MEETT T NA B IR RO A bR

2.2. BIRFHEBESZE

WEERE, “AAX R ) B B B AR OB T R R SER AR B R . flin, 45 SBES > m Rk
T U 5% it A T st R ot I VYR 4> AT L W € ) S SR K TR RERY = T K B e
PRIV 7T JE AT DA 224 DL ad ) 20 8 vk S LAR ) RO sRREAT [R12, T Ja £E LE e Atk B R A
fifto BIUNEDHE “ B RRRIAR” FR A, W RLSE WA IS I SOT R, AT AT K )
IR XA B R RRIE R . Bt — P A S 2 M B ARG, AN TGRIT e R
WRPHE, SEREE A EBZ MBI, RS, ZEES S AN S, BAHEE. ek
R G 7 BVE R B A BN, AR ARG ) 70 M A 2SI B R AR 1R A AR AT VR i SR
N AR RITIEFE SRR ? N A HIRTI 22 EATT? £ RN 856 2R T Bk &
T35 AR5 T S A 00 B SO 45 2 AR R [5], ISR EE AR RNR RS2

23. BT “ARFE" 5 “AIRAL" SEHRRIE

(RN 50 H) XITR, RAPRERBEMER %, 008 “ARITE" , ik E#
B4, BRI R ERIHS . 008 “ARME” , £H RS RIRE)E, kA SRR
B, e s AR UM R i 2 5 FARE ) . B P ARG L, RERS BE A R A 2R R
eI, FE PRV ER AL IR
3. AN ANE

78 HH R B AR, ACER 2 A AT FR AR URAR , BRI 5 AR Y SE B 745 S A K

DOI: 10.12677/ae.2026.164629 120 HHHRE


https://doi.org/10.12677/ae.2026.164629

F e 55

BV EAE 5 SEPRAEE & o A B HORFEBURRHE AN TAh BATZ MR H, Htzo R R &Y & 4H
R B AL M B S, SR 20 B8 S 440, FEAL A uskeh, 0 B EOR BRI ATIC i .
MR T B BEOR . BIEEOR . 2K R A IS o B BEBOR AT I T IROK AL BE, Bl R F i D e
XFIOCHE A GREAT R DEAC B, WA YR AE BEERTT 2 87% AL, I AT LALEAT RS Ak v 20 2 S R
SEMAE (6] BIEBARANMUT TR0 B L 200G, A BB SRR R 4, B R
TRMINITATE, XPFLEI . RS AT R A AR EOR T Z M T B S 2 R KRR
Yot 73 48), ZEECEOR NS B A R 4L I R 22 5, SEEL H BRI 4R G, nde 25 e 56 1
IR .

o1 B EORAE I 25 U ] 2 ZARBUAE AT T 2 Balife. B AR, Ahan. AIEETARE
AN T R) . TR M CRHE D BT, B IRATIE . 7 BRI TT LTI OR Y,
WAL . RS ATRUG BN LR R TR 4. A TSRS L, WU TR A R/R
S BRSO . B BB IR R ZE R Sl R B, T MR fiE L
TRy BRSO LOUE, HORRIEFIETRE. IR, SRR 7] (8], Bk, ERETTE (2R
K17 B 5 0T IRFERARA L2

4. 2%

g EPE, (BRI B 500 ) SRERE 22 B Rk i A R 3 6 1R 5 S B % PR AR,
FEREIREA T B A A SEUR T RE SORMIE IR Uy T AR AR o 1A% G o R A7 42 11
HPABRIMR . KIS AN A SRS B RA R S5 H 8L, A SO H 5 a5 IR R
LS BT E I AR T, 6 URAR A o A A B S RTAT IR AT T RS R W IR #isE
FMEEBERT AT, QU NS B IR 808 0 B bR, BAiDIRERESEON T RN Eeac
AELL AL A BE R FE I TR K, ik Al e B 5 ey NN A, HESDERAE s i« AUyt
[ “RASRAE AL AR

ASCHIGER AN o B 5 T — R SS, K R L ) SRS R SN IR e Al 7, i
HURNBARZR I TT B SRR FOE I TR B AR AL, S AL T BRI S SRR SR TRV A FE TR R
GO T AR RS SRR EONTTIEMER . AL, 5l A A A BRI US55 R U5
GriT T RO Sk, (RN EUNEE R S R EAR, IRTMSRE TR S AT R R, [H
I, SINBHIE R B EL S A e A, MR T IRAE N A R BLSE R XA S A, SR T AR
TS S 5K NBABRRE, SR R LUGE 7oA B B B frin il « o
Ao AALE” BRI ST, (AR B FR RS N AR R A B, AT i
e g D SEEB 1P) AL BE 0o BN, URFRTE BN SR R BT A, RIS L S Se 08 iR i B
Fr, NG BRI I B TSRS E T RAFIA . ARUTPTE B AN 7 RAR A S5 RIVRAT 7T
T DAL AE BB T BOS AT A5 75 Tt — IR R R o BT 5, AT T SRR AR AE BT A
IR B M B AR SRR TR S

g0

8F Jdr

B
AR FEA HF I H 153 3 2 BTl K PR B O T AT
S5 3k

(1] AT5adt. B AL a3 SCHR e —— vl [ 2 2 00 0 07 ) 3 SCRI LRI 5 BB A e 0], vh [ 308 2 (h 3 50),

DOI: 10.12677/ae.2026.164629 121 HHHRE


https://doi.org/10.12677/ae.2026.164629

FACHE 55

2021, 4(1): 14-29.

[2] kARG, FLEE AN LT AN E SCE S ER M EAL SRR BBER T TR T, 2024, 51(19): 228-229,
244,

1 e, S PBL 2R sU7E s BREU A 2UA TR SR L 0], BriRAE AT, 2025(2): 56-58.

[4] V. PBL BUEHATE m R BUE 8 h RL R 3], AL 2B 224K, 2026(2): 200-202.

1 Tk BREXE 2ESERVMPUITIRREEE]. 21%308, 2003, 19(3): 29-30.

[6] JLERR, REH, Fow, 5. BEAES B HARLE DIV F I K ER, 2025, 51(6): 8-14, 26.
[71 Mo, AR, 8, % S0 S3EAREAT T EFHT RSN, T, 2025, 54(5): 880-882.
[8] B &M, MIH. RS BRI R 2 S D] WFEH T, 2022, 42(5): 25-28.

DOI: 10.12677/ae.2026.164629 122 HHHRE


https://doi.org/10.12677/ae.2026.164629

	研究生课程《复杂物质的分离与分析》教学的改革与探索
	摘  要
	关键词
	Reform and Exploration of Teaching of Graduate Course “Separation and Analysis of Complex Substances”
	Abstract
	Keywords
	1. 引言
	2. 探索多样化的教学方式
	2.1. 融合建构主义学习理论
	2.2. 掌握正确教学方法
	2.3. 实行“有限开卷”与“有限闭卷”结合的期末测评

	3. 融合现实应用价值
	4. 总结
	致  谢
	参考文献

